mostly children, with a mortality rate of almost 75%. In the same area and at the same time, 90%o of some 250 local horses which had encephalitis died. The causative virus of eastern equine encephalitis was first recovered in this epidemic from human tissues of the central nervous system by Fothergill et al.,' and by Webster and Wright.' This was accomplished from specimens of brain tissue of patients hospitalized in Boston. During the fall of that year the disease was detected in pheasants and in a pigeon caught within the same area.
As a result of experiments with the causative virus, Ten Broeck decided that from the epidemiological standpoint birds are more likely than horses to act as reservoir hosts.' He also demonstrated that birds might have a transient period of viremia without apparent signs of infection." The same investigator marshalled considerable experimental evidence to indicate that Aedes mosquitoes might be considered as natural vectors for this disease. At about this time Davis' reported important observations on the ease with which birds may be infected with eastern equine encephalomyelitis virus and develop viremia and often serious lesions.
The extent of the New England epidemic in 1938 was never actually determined, but it was probably more widespread than was realized at that time. During that same year a number of cases of unidentified acute "encephalitis" were seen in south central Connecticut Such a situation has led to a number of enquiries as to how the pheasant disease was being transmitted from bird to bird, and how the absence of human or equine cases could be explained in view of the abundance of sick birds. Obviously this has raised the questions as to whether the absence of human cases was due to lack of transmission of the virus from pheasant to human or to the presence of inapparent human infection, leading to immunity in human beings.
In seeking an answer to the above questions, it seemed logical that the local pheasant farmers and handlers should be studied first. If there were transmissions of the infection from pheasant to man, specific antibodies ought to be present in appreciable quantities in the serum of the people engaged in the trade. With this in mind, a field team* was organized in December 1952 to collect sera from pheasant farmers, from persons who had contacts with horses which had died from this disease, and from convalescent patients who might have had this disease in 1938. Attempts were also made to isolate the virus from the sick pheasants.
MATERIALS AND METHODS
A. Human sera. All the human sera were separated within 24 hours after the bloods were collected, and then frozen and kept at -30°C. until immediately prior to the performance of neutralization tests.
1. Sera from pheasant farmers and handlers. During the period from December 19, 1952 to January 4, 1953, about 90 large pheasant farms were visited, including most of those where severe losses of the birds had been reported during the epizootic in 1950 and 1951, and also three large pheasant packing plants in Connecticut. The geographic distribution of the sera collected was shown in Figure 1 .
A total of 215 samples of sera were obtained from as many individuals. All of these were from persons who had had, or were in, close association with pheasants. Attempts were made to include as many youngsters as possible because children were often admitted into the pheasant pens. The age distribution of the individuals from whom the blood samples were obtained is shown in Table 1 Eastern equine encephalitis I LIAO persons had two such injections, and another two had only one injection. The postvaccination samples of these last four individuals were taken about 3'/2 months after the last injection. During that period of time, none of these four were exposed to the virus. SEROLOGICAL TECHNIQUES 1. Neutralization tests. For screening purposes, two doses of the EEE virus were employed, viz., 10 and 100 LD50. The human sera were neither diluted nor heated. Equal amounts of the serum and of the appropriate dose 3 .77%o) had indices of between 10 and 25, and the remaining sera were all less than 10. Essentially, therefore, the tests were all negative insofar as indicating recent infection in these people.
2. Neutralization test against the local pheasant strain of the EEE virus.* Only 45 samples of the 215 sera were tested with the pheasant strain. These included all those giving a neutralization index (to the prototype strain) of 10 or more and those giving a C-F titer of 1: 2 or more. Only 12 of the 45 had neutralization indices to the local strain between 10 and 20. The result of individual serum obtained with these two strains of the virus were essentially the same, the differences being within the limits of the experimental error.
3. Comnplement-fixation, test w,ith the prototype strain of the EEE viruts.
Twenty-four sera of all the 215 samples showed titers between 1: 2 and 1: 4. There was no correlation between C-F titer and neutralization index of the same individual serum. The results were not considered significant.
II. Sera front seven individuals thought to have had "viral encephalitis" 15 years ago. Three of the seven persons had neutralizing indices between 10 and 20 against the pheasant strain of virus. The remaining four were below 10.
Only one of the seven had a C-F titer of 1: 4, while the remaining six were negative at this level.
III. Sera fronm tzeto individuals exposed to horses dyinlg of EEE. Both had neutralization indices of less than 10, and C-F titers of less than 1: 4.
IV. Sera from the vacciniated individu(als. Neutralization indices were as follows:
* The isolation of this strain was described in a later section of this report. None of the five had any detectable C-F antibodies in both the pre-and post-immunization samples at the level of 1: 4.
VIRUS ISOLATION FROM LOCAL PHEASANTS, 1953*
A single outbreak of encephalitis among pheasants on a farm in Farmington, Connecticut, was reported in the fall of 1953. There were no cases of encephalitis reported in human population or among horses in this state during that period. This epizootic started in late September and lasted about five weeks. Of 400 birds on this farm, 225 were sick with typical symptoms and signs of encephalitis during that time. Practically all sick birds during the early part of the outbreak died, while relatively more recovered during the later part. The sickness was confined to a single pen, and none of the birds in adjacent pens, separated only by chicken wire fence, became ill. On October 20 and 21, 1953, when the epizootic was approaching its end, brain tissues were obtained from five diseased pheasants with aseptic techniques and immediately frozen on dry ice.
Materials from two sick pheasants with encephalitis were also obtained on a farm near Kingston, Rhode Island, less than 10 miles away from the aforementioned farm in Kenyon, Rhode Island, where two horses died of virologically proven eastern equine encephalitis.t 1. Technique. Each pheasant brain which had been kept frozen, was ground aseptically and a 20% suspension was made with a M/10 phosphate buffer at pH 7.2 containing 0.5%o crystalline bovine albumin. The suspensions were inoculated into a number of adult mice (3-5 weeks old) intracerebrally, and a number of baby mice (2) (3) (4) (5) (6) (7) also inoculated into the chorio-allantoic cavity of 9-10-day-old embryonated eggs. At the time when the isolation experiments were carried out, no other experiments in which EEE virus was used were in progress in the same laboratory. 2. Results. From only one of the seven birds was an agent isolated. This brain was from the Connecticut farm. The original brain suspension caused severe paralysis of limbs of two-day-old baby mice (4 out of 4) with an incubation period of 16 days by intracerebral and subcutaneous routes, and severe paralysis of one out of 15 adult mice inoculated by intracerebral route with an incubation of 14 days. The incubation period of the brain materials from these paralyzed mice was shortened to seven days on the first passage to adult mice and to three days on the second passage to adult mice. For example, the LD50 of the first passage material was 103 and that of the second passage was 10-5 when titrated in adult mice, and the LD50 of the second passage material was 107 in 2-5-day-old mice by the intraperitoneal route. When this particular original suspension of the pheasant brain was inoculated into embryonated eggs, no hemorrhage or death of the embryos was observed for ten days. The chorio-allantoic fluid of these inoculated eggs did not cause any sickness in adult mice for a duration of 30 days. It was not until the time when second passage mouse brains were used, that infection in 9-10-day-old embryonated eggs occurred, with hemorrhage and death of chick embryos in 40 hours. The agent was neutralized by the EEE hyperimmune serum, but not by West Nile or FA sera.
None of the other six pheasant brains caused any apparent disease in embryonated eggs or in mice. These isolation studies seemed to emphasize certain precautions in attempts to isolate EEE virus from sources which might have only a meager amount of the infectious agent.
COMMENT
This study yielded the answer to only one of several questions posed earlier in this report. This answer is that there was no serological evidence that inapparent infection with eastern equine encephalomyelitis virus had been occurring with any degree of frequency among pheasant farmers in Connecticut, some of whom presumably had had the opportunity for exposure to this infectious virus. The absence of appreciable amounts of neutralizing antibodies against EEE virus among the pheasant farmers is a significant negative finding. How this disease, which seems to be relatively common among local pheasants, is transmitted from bird to bird, and why it was not transmitted from bird to man in spite of their close association during an epizootic are unanswered questions. In the opinion of local farmers in various parts of this state, there was no dearth of mosquitoes during those epizootic periods. If this is the case, and if mosquito vectors are of vital importance in the transmission of this disease, it seems likely that one or more "suitable" species of arthropod, which might serve as a vector for this virus, carrying it from bird to man or even bird to bird, has been absent in this part of the country during the past few years. This is indeed a matter requiring much more study.
Another feature which has come out of the work has been the failure to find neutralizing antibodies in the sera of those who were thought to have had "encephalitis" in 1938, presumably of eastern equine variety. The negative findings raise the question as to whether more than one virus might not have been present that year and that the Connecticut cases of "encephalitis" might have been due to some virus other than eastern equine encephalomyelitis as a result of an influx of new and potent arthropod vectors rather than an influx of one virus. This is a point which also deserves further study.
SUMMARY
A serological survey of pheasant farmers in the State of Connecticut failed to reveal appreciable levels of EEE antibodies in those individuals who had been presumably exposed during an epizootic among the pheasants about a year previously.
Included in this survey were also sera obtained from seven persons who had suffered from "viral encephalitis" in 1938. None of these had any significant amounts of the EEE neutralizing or CF antibodies.
It is believed that both of the above findings represent significant negative findings.
